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® A multilayered film composed of the outer layer comprising a linear ethylene/a-olefin copolymer having a 
density of 0.920-0.950 g/cm 3 , the intermediate layer comprising a linear ethylene/a-olefin copolymer having a 
density of 0.920/cm 3 or less, and the inner layer comprising a resin composed of a linear ethylene/a-olefin 
copolymer having a density of 0.940 g/cm 3 or less and containing 20-40 wt% of polypropylene, wherein a high- 
density polyethylene having a density of 0.960 g/cm 3 or above is incorporated in ail of the outer, intermediate 
and inner layers in amounts of, respectively, 15-55 wt%. 15-55 wt.% and 5-50 wt%; and a container made by 
molding the above film, which is free from the fear of sealing strength lowering, deformation, transparency 
lowering, and the like even when sterilized at a temperature as high as 120 *C or above and can provide a 
double-compartment container having a stabilized, easy-to-peel sealing part, thus being suitable for use as a 
transfusion bag. 
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TECHNICAL FIELD 

The present invention relates to a multi-layer film and a container molded using the same. More 
particularly, it relates to a multi-layer film used for a container having a plurality of chambers which is 
5 suitably used for containing a liquid medicine, etc., in the medical field, said container capable of separately 
containing two or more kinds of medicines and mixing them on use, and a container using the same. 

BACKGROUND OF THE INVENTION 

10 Heretofore, in medical plastic containers, various containers having a plurality of chambers have been 
studied so as to enable them to contain separately two or more kinds of medicines, e.g. amino acid solution 
and sugar electrolyte solution, antibiotic and liquid for dissolving the same, etc., to mix them aseptically on 
use. Example thereof include a container wherein an easy peelable seal part is formed between two 
chambers using a resin mixture of polyethylene and polypropylene (Japanese Laid-Open Patent Publication 

is No. 2-4671). 

However, since heat resistance is not sufficiently taken into consideration in the above container, a 
sealing strength and drop-shock resistance are deteriorated by sterilization under high-temperature con- 
dition such as high-pressure steam sterilization, hot-water sterilization, etc and, further, deformation is arisen 
and transparency and flexibility are deteriorated. Particularly, when the temperature condition of the 
20 sterilization is set at a severe condition, i.e. not less than 120 *C, not only a strength is drastically reduced 
but also serious failure such as deterioration of the easy peelable seal part is arisen. 

On the other hand, there have been proposed a medical bag having a three-layer structure wherein a 
resin composition composed of a radical-polymerized low-density polyethylene having a density of not 
more than 0.930 g/cm 3 and a high-density polyethylene having a density of not less than 0.945 g/cm 3 is 
25 used for inner and outer layers, and a resin composition composed of a linear low-density polyethylene 
having a density of not more than 0.920 g/cm 3 and a high-density polyethylene having a density of not less 
than 0.945 g/cm 3 are used as an intermediate layer (Japanese Laid-Open Patent Publication No. 4-266759) 
in order to improve heat resistance. 

However, the above container has not satisfactory heat resistance yet and it is not taken into 
30 consideration at all to provide an easy peelable seal part and, therefore, it can not be used for a container 
having a plurality of chambers, as a matter of course. 

ft is a main object of the present invention to provide a multi-layer film having high heat resistance 
enough to endure the high-temperature sterilization as described above, wherein an easy peelable seal part 
causes no weld by a sterilization treatment when it is used for a container having a plurality of chambers, 
35 and a container molded using the same. 

It is an another object of the present invention to provide a multi-layer film having excellent strength, 
flexibility and transparency, and a container molded using the same. 

DISCLOSURE OF THE INVENTION 

40 

According to the present invention, there is provided the following multi-layer film and container. 
That is, the multi-layer film of the present invention is a multi-layer film composed of a poly olefin resin, 
comprising: 

(1) an outer layer containing a linear ethylene-a-olefin copolymer having a density of 0.920 to 0.950 
45 g/cm 3 ; 

(2) an intermediate layer having at least one layer containing a linear ethylene-a-olefin copolymer having 
a density of not more than 0.920 g/cm 3 ; and 

(3) an inner layer containing a resin in which 20 to 40 % by weight of polypropylene is contained in a 
linear ethylene-a-olefin copolymer having a density of not more than 0.940 g/cm 3 ; 

so wherein a high-density polyethylene having a density of not less than 0.960 g/cm 3 is contained in all 
layers, and an amount of the high-density polyethylene in the outer and intermediate layers is within a 
range from 15 to 55 % by weight and that in the inner layer is within a range from 5 to 50 % by weight. 

According to the preferred embodiment of the present invention, there is provided a multi-layer film 
wherein an inner layer is composed of a resin wherein 25 to 40 % by weight of polypropylene is contained 

55 in a linear ethylene-a-olefin copolymer having a density of 0.920 to 0.940 g/cm 3 and a high-density 
polyethylene having a density of not less than 0.960 g/cm 3 , an amount of the high-density polyethylene 
being within a range from 5 to 20 % by weight. 
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f..m.^mSg° emb0diment 0f «• * Prided a multHayer 

0Ut6r ,3yer corta,n,n » a ,inear ethylenes-olefin copolymer having a density of 0.930 to 0.945 

hrJZT^i^z^ one ,ayer cont * nin9 a ,inear ethy,ene -° ,efin ^ ,ymer 

Snear" Jll'lir ,ain ^ 3 T *** ™ *° 40 % by ^ ° f P«*lW«» contained in a 
linear ethylene-a-olefin copolymer having a density of 0530 to 0 940 g/cm 3 - 

wherein a high-density polyethylene having a density of not less than 0560 g/cm* is contained in all 
rZl'iZ "ft****** methylene in the outer and intermediate layers isWiLl 
range from 15 to 55 % by weight and that in the inner layer is within a range from 5 to 50 % by weight 

layer^rSr^sT 0 " ^ * ^ *« * ^ > — 

(1) an outer layer containing a linear ethylenes-olefin copolymer having a density of 0.940 g/cm 3 - 

(2) an 'ntermeojate teyer having at teast one layer containing a linear ethylenes-olefin copolymer having 
a density of 0.905 g/cm3 or 0.885 g/cm 3 ; and ^ 

iSTJlt ' ayer ,T" n " H ! 3 reSi " ^ WWCh 20 t0 40 % by We '9 ht of Po^opylene is contained in a 
linear ethylene-a-olefin copolymer having a density of 0530 g/cm 3 or 0 940 g/cm 3 - 

wherein a high-density polyethylene having a density of not less than 0.960 g/cm 3 is contained in all 
layers and an amount of the high-density polyethylene in the outer and intermediate layeTs is StWn a 
range from 15 to 35 % by weight and that in the inner layer is within a range from 5 to 20 % ^ weigT 

Examples of the embodiment of this multi-layer film include the following multi-layer films, comprising: 

First Embodiment : 

dlrSt^O^^T^ °\ 3 'T in ?** 20 % by ^ 01 a hi 9 h -*™-ty Polyethylene having a 
density of 0.965 g/cm 3 ,s contained ,n a linear ethylenes-olefin copolymer having a density of 0.940 

(2) an intermediate layer composed of a resin in which 30 % by weight of a high-density polyethylene 
SS^gTcS ^ " C ° ntained " 3 ' inear e ^ tene -° tefin haviSg ? SjS 

d^sTtv'To'^ IT? ^ 20 % by ^ ° f 8 ^^ensity polyethylene having a 

£2LJf- ? ^ and 30 % by weight of polypropylene having a density of 0.910 g/cm 3 are 
contained in a linear ethylenes-olefin copolymer having a density of 0530 g/cm 3 ; 

Second Embodiment : 

denSvTo ^foS 0 ^ °! 3 in *** 20 % bV W6i9ht 0f 3 hi 9 h ^*y ^ethylene having a 
denser of 0.965 g/cm 3 ,s contained in a linear ethylenes-olefin copolymer having a density of 0.940 

havi™ a de^S ° f 3 h wWch 30 % bv wei 9 M of a "fcr^density polyethylene 

08B ' S 8 Bn8af etf,ytene ^ 0,e,in "P** having a density of 

derTJTo^ I* ^ in "•** 14 % by Wei9ht 01 a density polyethylene having a 

co2p^ i„ """J ^ 33 % by Wei9W 0< Propyl*"* having a density of 0.910 g/cm 3 „ 
contamed in a linear ethylenes-olefin copolymer having a density of 0540 g/cm 3 ; and 

Third Embodiment : 

den a To?o a irn C ^3 POSed °! 3 !?" "*** 20 % bV Wei9M °' 3 «D»«*n*y polyethylene having a 
density of 0.965 g/cm 3 ,s contained in a linear ethylenes^ copolymer having a density of 0.940 

SrvTttivlZt' 316 ^ C0mP0Sed ° f 3 firSt ' ayer °' a resln in *** 30 % b¥ weight of a high-density 
TSv of 3 / " ° 965 ^ iS in a ,inear ^ylenes-otefin copolyrner having 

a dens.ty of 0.905 g/cm 3 . a second layer of a resin in which 20 % by weight of a hioh-densitv 
^ethylene , having a density of 0565 o/cm 3 is contained in a linear ethy.erL-olefin oo^^ZZ 
LTTi "9 9/cm3 and a third layer of a resin wherein 30 % by weight ofT high-dis^ 
polyethylene having a density of 0.965 g/cm 3 is contained in a linear ethylenes-olefin copolymer having 
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a density of 0.305 g/cm 3 ; the first layer, the second layer and the third layer being laminated each other 
in this order and 

(3) an inner layer composed of a resin in which 20 % by weight of a high-density polyethylene having a 
density of 0.965 g/cm 3 and 30 % by weight of polypropylene having a density of 0.910 g/cm 3 are 
contained in a linear ethylenes -olefin copolymer having a density of 0.930 g/cm 3 . Further, examples of 
the high-density polyethylene having a density of 0.965 g/cm 3 include those which have a melt flow rate 
of 15 g/10 minute (190 *C). 

The container of the present invention is a container molded using the above film, especially comprising 
two or more chambers, the respective chambers being partitioned by an easy peelable seal part formed by 
directly heat-sealing inner surfaces of the above films each other. 


BRIEF EXPLANATION OF DRAWINGS 


Fig. 1 is a plan view illustrating the container having a plurality of chambers of the present invention. 
Fig. 2 is a side view illustrating the container having a plurality of chambers of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 


The linear ethylene-a-olefin copolymer used for the film of the present invention is a linear structure 
resin having a short-chain branch which is obtained by copolymerizing ethylene with a-olefin as a main 
component by means of a low-pressure method. Examples of a-olefin include those having 3 to 12 carbon 
atoms, such as propylene, 1-butene, 1-pentene, 1-hexene. 4-methy M -pentene, 1-heptene, 1-octene. 1- 
nonene, 1-decene. 1-undecene. 1-dodecene and the like. Among them. 1-butene and 4-methy H -pentene 
can be suitably used. A copolymer constituting each layer has the following properties, respectively. 

Outer Layer 


Since excellent mechanical strength and heat resistance are required in addition to transparency and 
flexibility, a density of the linear ethylene-a-olefin copolymer is selected within a range from 0.920 to 0.950 
g/cm 3 , and those having a density of 0.930 to 0.945 g/cm 3 are particularly preferred. It is preferred to use 
those having a melt flow rate (hereinafter referred to as "MFR") of 0.1 to 20 g/10 minutes, preferably 0.2 to 
10 g/10 minutes, particularly 0.5 to 5 g/10 minutes. The outer layer is composed of a blend of this linear 
ethylene-a-olefin copolymer and a high-density polyethylene described later. 


Intermediate Layer 


It is necessary to use a resin having high flexibility, shock resistance and transparency, and a linear 
ethylene-a-olefin copolymer having a density of not more than 0.920 g/cm 3 is used. Preferred examples of 
the copolymer include those having a density of 0.880 to 0.920 g/cm 3 , more preferably 0.885 to 0.915 
g/cm 3 , particularly 0.885 to 0.905 g/cm 3 . Further, it is preferred to use those having MFR of 0.1 to 20 g/10 
minutes, preferably 0.2 to 10 g/10 minutes, particularly 0.5 to 5 g/10 minutes. 

Further, the intermediate may be composed of one layer, but it can be molded into a multi-layer 
structure with the other kind of the linear ethylene-a-olefin copolymer. In that case, as the other copolymer, 
there can be used the same copolymer as that used for the inner layer described later. As a matter of 
course, the high-density polyethylene is contained in all layers. Further, the intermediate layer can also be 
molded into a multi-layer structure of layers containing a different amount of the high-density polyethylene. 

Inner Layer 


By using a resin in which 20 to 40 % by weight preferably 25 to 40 % by weight of polypropylene is 
contained in a linear ethylene-a-olefin copolymer having a density of not more than 0.940 g/cm 3 , the 
resulting layer can endure sterilization under the high-temperature condition. Further, by directly heat- 
sealing inner surfaces of the respective films each other, an easy peelable seal part can be formed. It is 
preferred that a density of the linear ethylenes-olefin copolymer is selected within a range from 0.920 to 
0.94O g/cm 3 , and those having a density of 0.930 to 0.94O g/cm 3 are particularly preferred. Further, it is 
preferred to use those having MFR of 0.1 to 20 g/10 minutes, preferably 0.2 to 10 g/10 minutes, particularly 
0.5 to 5 g/10 minutes. As the polypropylene, there may be contained a homopolymer, or a copolymer with 
a small amount of olefin such as ethylene, 1-butene, etc. (normally not more than 10 % by weight, 
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preferably not more than 5 % by weight). It is preferred to use those having MFR of 0.1 to 60 g/io minutes 
preferably 1.0 to 40 g/10 minutes, particularly 1.5 to 25 g/10 minutes. The inner .ayer is cTmCedTS 
above resin and a high-density polyethylene described later. ^mposea or the 

th~^ Polyethylene contained in the respective layers of the film of the present invention 

there can be used a homopolymer of ethylene, or a copolymer with a-olefin such as 1-butene, 1-hex^e7 
me hyH-pentene and the like. It is preferred to use those having a density of 0.860 to 0 970 o^mt 

5S SfSLT** 3 r 9 W *^ 8e m ° ,eCUlar WeigM de,ermined * Permeation chLatog^ 
(GPC) and Mn is a number-average molecular weight determined by GPC), which indicates molecuL 

' zszzszzr more than 40 - - ™ - « ~ d ^ ™ 

in £ n 7°" r l? T & '2 h density P°'yethylene is 15 to 55 % by weight, preferably 15 to 35 % by weight 
n the outer and "Jtermediate layers. The amount is 5 to 50 % by weight, preferably 5 to 20 % by LZun 

Tbir XTE K 9 TT " SmaMer tha " ^ ab0ve ^ sufficien « h °* «W™» L m Z 

are "Sorted 9 ' *" ** ^ * ^ *" •» M * - d 

Regarding the multi-layer film formed by the above respective resin layers of the present invention it is 
stable for medical film that a total thickness is 100 to 700 urn. preferably 150 to 300 urn (fT^fe^ 
that a rate of a thickness of the respective layers (outer layenintermediate fayennner .aye" is 5 to M Z to 
40.5 to 30. preferably 5 to 25:90 to 50:5 to 25. more preferably 5 to 20:90 to 60 5 to 20 

nrJ^^^^f ° f fi,m ° f * he PreSent inventi0n - *«» «» 06 "sed co-extrusion inflation 
process followed water-cooling or air-cooling. T-die cc-extrusion method. Dry lamination method extrSn 
lammation method and the like. In view of properties, particularly transparency, economy SatioTT 
SSnr - ^ Pr °T f ° ,,0Wed ™*™** «■ T-die co-extiusion method are The 
™^the^ PrOC6SS ^ 66 " t0 3 — * te — ' * - « - rtot to 
cutHr^T^^T? a K predetermined sha PO and size of the present invention can be produced by 
oil menT/ H *" ** ** *• and providing it w!m a^ 

K2LT^ L meanS 35 heat - seaR "9- Particularly, when a container having a plurahty of 
Sa^nL thtS " T 1)66,31)16 ^ Paf1 b *" een * e «P«** <*-"*« can be formed by 52 
SSSJTJr* ^ Companson with the heat-sealing condition of a peripheral edge part 

Examples of the container having a plurality of chambers include that shown in Fig. 1 and Rg fcThat ?a 

3 ° f K ChamberS ^ in F *- 1 and Rg. 2 has two cLbers 1% and ^ 

nSSV' ^ V ^ ^ P66labte 8631 ^ 3 - ^ Chambef 2 is provided with ™ "P-S 

FIELD OF INDUSTRIAL APPLICABILITY 

Regarding the multi-layer film and container of the present invention, a sealing strength and droD-shock 

ETT^SS^ n n if steri,i2a,ion under *• -™ <J5EfLTi SEE 

deTerioSteS ^ "° is and transparency and flexibility are not 

nS! f I 2 ' 1 60 COntainer of f* 658 " 1 i^on is molded into a container having a 
££•1 C ^ 3 "r ' I" Pee,abte 5631 ^ **»••" ^oective chambers can rTtoZ^by 

anfrt b^mi ^!', *S ! £ ! rne St6P 01 ' nsertin9 30 eas ^ Peo'ab'o tape between films is not required 
Slo^T!?^ I T ^ C ° nta,ner havin 9 a P ,uralit y of ^ambers. Further, regarding the container 
having a plural, ty of chambers thus obtained, the easy peelable seal part is stable after sterilization and 

used as a medical container such as infusion bag. etc. »u"<u*y 
EXAMPLES 

JSXm 1 : st" b " 9,0 ,o "°* 9 aw,revia,ions - ^ mfr - <tett ™ | ™ <, * • 

!» l SJ?iS^SLS l ?5^ eopolvm,,) Imitate* by MITSUI PETRO- 

CHEMICAL INDUSTRIES, LTD., densH,: 0.965 gfcm>, MFR: 15 gliO n*,^ (190 • Q. Mw/Mn: 2*1 
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(2) PE®: linear moderate-density polyethylene (ethylene-1-butene copolymer) [manufactured by MITSUI 
PETROCHEMICAL INDUSTRIES, LTD., density: 0.940 g/cm 3 , MFR: 2.1 g/10 minutes (190 *C)] 

(3) PE@: linear low-density polyethylene (ethylene- 1-butene copolymer) [manufactured by MITSUI 
PETROCHEMICAL INDUSTRIES, LTD., density: 0.905 g/cm 3 , MFR: 1.4 g/10 minutes (190 "C)) 

(4) PE®: linear low-density polyethylene (ethylene- 1-butene copolymer) [manufactured by MITSUI 
PETROCHEMICAL INDUSTRIES, LTD., density: 0.895 g/cm 3 f MFR: 1.0 g/10 minutes (190 *C)] 

(5) PE®: linear moderate-density polyethylene (ethylene-1-butene copolymer) [manufactured by MITSUI 
PETROCHEMICAL INDUSTRIES, LTD., density: 0.930 g/cm 3 MFR: 2.1 g/10 minutes (190 -C)] 

(6) PE©: linear low-density polyethylene (ethylene-1-butene copolymer) [manufactured by MITSUI 
PETROCHEMICAL INDUSTRIES, LTD., density: 0.885 g/cm 3 , MFR: 5.0 g/10 minutes (190 *C)] 

(7) PP®: isotactic polypropylene [manufactured by MITSUI PETROCHEMICAL INDUSTRIES, LTD., 
density: 0.910 g/cm 3 , MFR: 7,1 g/10 minutes (230 * C)] 

(8) PP@: isotactic polypropylene [manufactured by MITSUI PETROCHEMICAL INDUSTRIES, LTD., 
density: 0.910 g/cm 3 , MFR: 3.0 g/10 minutes (230 • C)] 

/ Firstly, the respective laminating sheets (synthetic resin to be used and construction of layer are as 
shown in Table 1) were produced by means of a water-cooling coextrusion inflation process followed water- 
cooling. Then, a 500 ml medical bag having two chambers as shown in Fig. 1 and Fig. 2 was molded using 
the respective laminating sheet. The heat-sealing condition at the time of molding was set to a temperature 
of 180 # C for 4 seconds at the peripheral edge part of the bag, and a temperature of 140 *C for 3 seconds 
at the easy peelable seal part. 

In Table 1, for example, the outer layer of Example 1 means a layer having a thickness of 15 urn 
obtained by mixing PE® with HP in a weight ratio (PE®/ HP = 80/20). 


Table 1 



Outer layer 
(urn) 

Intermediate layer (urn) 

Inner layer (urn) 

Example 1 

PE® + HP 
80:20 (15) 

PE© + HP 70:30 (170) 

PE@ + HP + PP® 
5020:30 (15) 

Example 2 

PE® + HP 
80:20 (15) 

PE© + HP 50:50 (170) 

PE@ + HP + PP® 
5020:30 (15) 

Example 3 

PE® + HP 
80:20 (15) 

PE© + HP 
80:20 (80) 

PE@ + HP 
80:20 (10) 

PE© + HP 80:20 (80) 

PE@ + HP + PP® 
5020:30(15) 

Example 4 

PE® + HP 
80:20 (15) 

PE© + HP 
70:30 (80) 

PE® + HP 
80:20 (10) 

PE@ + HP 70:30 (80) 

PE@ + HP + PP® 
5020:30 (15) 

Example 5 

PE® + HP 
80:20(15) 

PE© + HP 
50:50 (80) 

PE@ + HP 
80:20 (10) 

PE© + HP 50:50 (80) 

PE@ + HP + PP® 
5020:30 (15) 

Example 6 

PE® + HP 
80:20 (30) 

PE© + HP 80:20 (115) 

PE® + HP + PP© 
60:7:33 (30) 

Example 7 

PE® + HP 
80:20 (30) 

PE® + HP 70:30 (115) 

PE® + HP + PP@ 
53:14:33 (30) 

Example 8 

PE® + HP 
80:20 (15) 

PE© + HP 
70:30 (60) 

PE© + HP 
50:50 (10) 

PE© + HP 70:30 (60) 

PE® + HP + PP© 
53:14:33 (30) 

Comp.Ex. 1 

PE® + HP 
90:10(15) 

PE© + HP 
90:10(80) 

PE@ + HP 
90:10(10) 

PE@ + HP 90:10(80) 

PE@ + HP + PP® 
60:10:30 (15) 

Comp.Ex.2 

PE® + HP 
80:20 (15) 

PE® (80) 

PE® (10) 

PE© (80) 

PE0 + HP + PP® 
5020:30 (15) 

Comp.Ex.3 

PE® (15) 

PE© + HP 
90:10(80) 

PE@ + HP 
90:10(10) 

PE@ + HP90:10(80) 

PE® + PP® 70:30 
(15) 


The medical container thus obtained was filled with water and subjected to a high-pressure steam 
sterilization treatment at 121 'C for 30 minutes. Then, a state of deformation, breakage, wrinkle and 
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w 


blocking was examined by visual observation anH r ^.>»~ 

Similarly, a cloudy state of m wSS^LTi wer, <en as an index of heat resistance. 


75 


20 


Example 1 


Example 2 


Example 3 


Example 4 


Example 5 


Example 6 
Example 7 


Heat resistance 


o 


Flexibility 


Table 2 


Transparency 


© 


© 


© 


© 


© 


© 


Sealing properties 


_©_ 
O 


© 


© 


© 


Judgement 


Example 8 


Comp.Ex. 1 


Comp.Ex. 2 


Comp.Ex. 3 


© 


© 


Claims 


A multi-layer film composed of a polyolefin resin, comprising- 

CO an outer layer containing a linear ethylene-*^ copolymer having a density of 0.920 to 0.950 

weight. 9 " ' nner tayer 15 wlthin a ran 9e from 5 to 50 % by 

A multi-layer film composed of a polyolefin resin, comprising- 

m an outer layer containing a .inear ethylene-olefin copolymer having a density of 0.930 to 0.945 
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7. 


(2) an intermediate layer having at least one layer containing a Drear ethylenes-olefin copolymer 
having a density of 0.885 to 0.905 g/cm 3 ; and wpoiymer 

llTjlT Tr irtn9 ^ h WhiCh 20 10 40 % by W6l9ht 01 Polyene is contained in 
a linear etnylene-a-olefin copolymer having a density of 0.930 to 0 940 g/cm 3 - 

wherein a high-density polyethylene having a density of not less than 0.960 g/cm 3 is contained in 

all layers and an amount of the high-density polyethylene in the outer and intermediate layers is within 

a range from 15 to 55 % by weight and that in the inner layer is within a range from 5 to 50 % by 

WGlQnt. ' 

4. A multi-layer film composed of a polyolefin resin, comprising: 

(1) an outer layer containing a linear ethylenes-olefin copolymer having a density of 0 940 g/cm 3 - 

(2) an intermediate layer having at least one layer containing a linear ethylenes-olefin copolymer 
having a density of 0.905 g/cm 3 or 0.885 g/cm 3 ; and 

(3) an inner layer containing a resin in which 20 to 40 % by weight of polypropylene is contained in 
a linear etnylene-a-olefin copolymer having a density of 0.930 g/cm 3 or 0 940 g/cm 3 - 

wherein a high-density polyethylene having a density of not less than 0.960 g/cm' 3 is contained in 
all layers and an amount of the high-density polyethylene in the outer and intermediate layers is within 
a range from 15 to 35 % by weight and that in the inner layer is within a range from 5 to 20 % by 

WGlQnt. 

i. The multi-layer film according to claim 4. wherein the outer layer is composed of a resin in which 20 % 
by weight of a h.gh-density polyethylene having a density of 0.965 g/cm 3 is contained in a linear 
etnylene-a-olefin copolymer having a density of 0.940 g/cm 3 ; 

the intermediate layer is composed of a resin in which 30 % by weight of a high-density 
polyethylene having a densrty of 0.965 g/cm 3 is contained in a linear ethylenes-olefin copolymer 
having a density of 0.905 g/cm 3 ; and i^poiymer 

the inner layer is composed of a resin in which 20 % by weight of a high-density polyethylene 
having a density o 0.965 g/cm 3 and 30 % by weight of polypropylene having a density of ^7gS 
are contained in a linear ethylenes-olefin copolymer having a density of 0.930 g/cm 3 . 

. The muttj-layer film according to claim 4. wherein the outer layer is composed of a resin in which 20 % 
by weight of a h,gh-densrty polyethylene having a density of 0.965 g/cm 3 is contained in a linear 
ethylenes-olefin copolymer having a density of 0.940 g/cm 3 - 

n^h | intem ? ed . iate lay , er 18 corn P° sed of 3 resin ^ich 30 % by weight of a higlKtensity 
polyethylene having a density of 0.965 g/cm 3 is contained in a linear ethylenes-olefin cSrncJ 
having a density of 0.885 g/cm 3 ; and copolymer 

the inner layer is composed of a resin in which 14 % by weight of a high-density polyethylene 
hav,ng a density of 0.965 g/cm 3 and 33 % by weight of polypropylene having a'densrty of SJjSJ 
are contained in a linear ethylenes-olefin copolymer having a density of 0.940 g/cm 3 . 

J^Z^T ^ *^ din 9 to «*»"" 4 > wherein «* outer layer is composed of a resin in which 20 % 
2hJTJ! ,r h ' 9h 1 enS,ty ^ethylene having a densrty of 0.965 g/cm 3 is contained in a linear 
ethylenes-olefin copolymer having a density of 0.940 g/cm 3 - 

dPnS! te r iS ^P 0 ** of a first *** of a resin in which 30 % by weight of a high- 

density polyethylene having a density of 0.965 g/cm 3 is contained in a linear eAnes-olefin 

2™?? a f nsrty of 0 905 a **ond ^er of a resin in which 20 % by weight of a 
^density -polyethylene having a density of 0.965 g/cm 3 is contained in a linear ethylenes-olefin 
copolymer having a density of 0.930 g/cm 3 and a third layer of a resin in which 30 % by weight of a 
higfwfensity polyethylene having a density of 0.965 g/cm 3 is contained in a linear ethylenes-olefin 
copolymer having a density of 0.905 g/cm 3 . the first layer, the second layer and the third layer being 
laminated each other in this order; and 

the inner layer is composed of a resin in which 20 % by weight of a high-density polyethylene 
havrng a density of 0.965 g/cm 3 and 30 % by weight of polypropylene having a density of 0.910 g/cm 3 
are contained in a linear ethylenes-olefin copolymer having a density of 0.930 g/cm 3 . 

The multi-layer film according to any one of claims 5 to 7. wherein the high-density polyethylene 
havrng a density of 0.965 g/cm 3 has a melt flow rate of 15 g/10 minute (190 -C) PW**»» 


EP 0 634 270 A1 

A container molded using the film according to any one of claims i to 8. 


directs heat-sealing inn^rfaces^ SZ S£££T ~" ~* ^ * 


EP 0 634 270 A1 


HQ! Fig. 2 
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